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(57)Abstract: 

PURPOSE: To enhance the productivity of ceramic multilayer wiring 
boards which excel in surface evenness. 

CONSTITUTION: A plurality of insulating material layers 2 are laminated 
on an insulated substrate 1. The laminates of the insulating material 
layers are provided with a recess in the central part where wiring 
patterns 3 are installed at the outer periphery of the recess. An 
electronic component is mounted on the recess while an insulation 
material is buried in the recess so that it may be flattened with the 
insulating material layers on the outermost layer. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic multilayer-interconnection substrate characterized by having prepared the circuit pattern in the 
periphery section of this crevice while laminating formation was carried out and the two or more layers insulator layer 
equipped the inside part of the layered product of the insulator layer of a parenthesis with the crevice on the insulating 
substrate, having embedded by the insulating member while equipping said crevice with electronic parts, and carrying 
out flattening to the insulator layer of the outermost layer. 

[Claim 2] Remove some base films, and an insulator paste is printed or applied so that this circuit pattern may be 
covered after printing a conductor paste in the shape of a circuit pattern on a base film and drying further. After 
imprinting said insulator layer by forming an insulator layer by furthermore drying, constituting an imprint sheet, and 
piling up and carrying out thermocompression bonding of this imprint sheet on an insulating substrate Repeat 
successively the process which exfoliates said base film, and the layered product of an insulator layer is formed on an 
insulating substrate. The manufacture approach of the ceramic multilayer-interconnection substrate characterized by 
embedding an insulating member in a crevice and carrying out flattening to the insulator layer of the outermost layer 
after equipping with electronic parts the crevice furthermore established in the inside part of the layered product of 
this insulator layer. 

[Claim 3] The wall of the crevice of the layered product of an insulator layer is the manufacture approach of the 
ceramic multilayer-interconnection substrate according to claim 2 characterized by the stair-like thing. 
[Claim 4] The manufacture approach of the ceramic multilayer-interconnection substrate according to claim 2 
characterized by forming the thick-film layer which printed or applied and dried the insulator paste or the conductor 
paste beforehand on an insulating substrate. 



[Translation done.] 
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* NOTICES * 



JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a ceramic multilayer-interconnection substrate and its manufacture 



[Description of the Prior Art] The ceramic multilayer-interconnection substrate which has the three-dimension-array 
of the circuit pattern layer connected mutually inside is manufactured by approach which is described below. The 1st 
approach is an approach called the so-called green sheet multilayer method. A through tube is punched suitably for 
that by which the conductor pattern was formed on the ceramic green sheet. Carry out alignment of what was filled up 
with the conductor and used as the beer hole to this hole, and it is put on it several sheets. It pressurizes, and after 
making it unify, it is the manufacture approach of following the process of heat-treating a debinder, baking, etc. and 
carrying out eburnation (JP,40-8458,B, JP,55-7720,B, JP,55-8837,B, JP,61-45876,B). By this approach, three- 
dimension-contraction of a Plastic solid takes place at the time of sintering of an ingredient. The 2nd approach is an 
approach generally called thick film printing, and multilayers by repeating the process of printing, drying and 
calcinating a conductor paste and an insulator paste on the sintered substrate (JP,57-19599,B etc.). Formation of a beer 
hole is performed by pattern-like printing of an insulator paste, the exposure of a photograph process and laser, etc. 
(JP,59-29160,B etc.). Many manufacture approaches, such as what is depended on the two above-mentioned person's 
besides these combination, are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to manufacture without breaking down 
arrangement of the meant pattern since contraction takes place two-dimensional in a green sheet multilayer method at 
the time of baking, the distributed condition of the slurry presentation for creating a green sheet or fine particles or the 
thickness of a sheet, pressurization conditions, etc. must be extremely controlled by the precision. If this is not 
realized, camber and a wave will arise on a baking object and poor manufacture will take place. 
[0004] Thick film printing can solve the trouble of such a green sheet multilayer method. It is because according to 
this method of construction there is no dimensional change of the Plastic solid in the two-dimensional direction at the 
time of baking and neither arrangement of a pattern nor the location of a beer hole shifts. By this approach, if 
multiple-times printing of the insulating layer is not further carried out on a conductor pattern after performing the 
approach (JP,57-54956,B, JP,58-26680,B) of forming the reverse pattern of a conductor pattern with an insulator 
paste, a front face is flat, and a reliable multilayer-interconnection substrate is not obtained. 

[0005] On the other hand, employing efficiently that the advantage of thick film printing, i.e., a gap of a pattern, does 
not happen As an approach of improving the fault, after forming a conductor pattern on a sintered carrier, an insulator 
green sheet is stuck by pressure in piles. After printing a conductor pattern furthermore, the process of sticking said 
insulator green sheet by pressure in piles is repeated, a layered product is formed, and the process of performing the 
postheat treatment is shown in JP,1- 100997, A. However, the level difference on the insulator layer produced by the 
conductor patterned layer cannot be lost, but when the number of laminatings increases, there is a trouble it not only 
causes trouble to printing of a conductor pattern, but that it cannot manufacture the ceramic multilayer-interconnection 
substrate with which a for example very smooth front face is demanded in this approach. 

[0006] Furthermore, various package configurations are demanded by mounting technology advanced features of 
electronic equipment, and from the miniaturization. The dimension configuration over the height of mounting 
components changes with each loading components, and is desirable from a viewpoint of high density assembly . [ of 
the same height dimension ] That is, implementation of the card-ized technique of various electronic circuitries is 
desired. By a conventional ceramic multilayer-interconnection substrate and its conventional manufacture approach, it 
was unrealizable to these demands. 

[0007] This invention solves the above-mentioned conventional technical problem, and aims at offering the ceramic 
multilayer-interconnection substrate excellent in surface surface smoothness with sufficient productivity, and offering 
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[0002] 
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the manufacture approach which cai^feite the ceramic multilayer-interconnectio^^strate which can embed a 

surface mounted device into a substn^r 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention prepares a circuit 
pattern in the periphery section of this crevice while laminating formation is carried out and a two or more layers 
insulator layer equips the inside part of the layered product of the insulator layer of a parenthesis with a crevice on an 
insulating substrate, it embeds it by the insulating member while it equips said crevice with electronic parts, and is 
characterized by carrying out flattening to the insulator layer of the outermost layer. 

[0009] Moreover, the manufacture approach of this invention prints a conductor paste in the shape of a circuit pattern 
on a base film. After drying furthermore, remove some base films, and an insulator paste is printed or applied so that 
this circuit pattern may be covered. After imprinting said insulator layer by forming an insulator layer by furthermore 
drying, constituting an imprint sheet, and piling up and carrying out thermocompression bonding of this imprint sheet 
on an insulating substrate Repeat successively the process which exfoliates said base film, and the layered product of 
an insulator layer is formed on an insulating substrate. After equipping with electronic parts the crevice furthermore 
established in the inside part of the layered product of this insulator layer, it is characterized by embedding an 
insulating member in a crevice and carrying out flattening to the insulator layer of the outermost layer. 
[0010] 

[Function] Since the field which the irregularity of a circuit pattern was graduated, carried out hot printing of this on 
the insulating substrate further, and exfoliated the base film by flow of an insulator paste since according to this 
invention it was formed so that an insulator layer may cover a circuit pattern in case an imprint sheet is manufactured 
constitutes the front face of a layered product, while the surface surface smoothness of the ceramic multilayer- 
interconnection substrate obtained improves extremely, an any number of layers partial product layer becomes 
possible. 

[001 1] Moreover, since it is the structure where the crevice formed in the layered product is equipped with electronic 
parts, such as semi-conductor components and a chip, if a thermally conductive high insulator substrate is used, the 
thermal conductivity can be used 100%. And after carrying electronic parts, the ceramic multilayer-interconnection 
substrate of a flat front face card mold is realizable by embedding an insulating member in a crevice. 
[0012] 

[Example] The ceramic multilayer-interconnection substrate by one example of this invention is explained below. 
[0013] (Example 1) Drawing 1 (a) and (b) show the sectional view of the ceramic multilayer-interconnection substrate 
of this example. In drawing 1 , in 1, an insulator layer and 3 show a circuit pattern and, as for an insulating substrate 
and 2, 4 shows insulating resin, as for semi-conductor components and 2a. 

[0014] The structure of the ceramic multilayer-interconnection substrate by this invention is first explained with 
reference to drawing 1 . The two or more layers insulator layer 2 by which the circuit pattern 3 was embedded into the 
part beforehand designed on the front face of the insulating substrate 1 which has thermal resistance [ finishing / 
baking ] is carrying out the laminating in piles (beer through one is formed although omitted about connection 
between layers here.). This height can be designed by making thickness of the insulator layer 2 into the dimension of 
arbitration. Or when you need complicated wiring, it can realize by piling up the number of laminatings further. And a 
crevice is formed in CHUBU ENGINEERING CORPORATION and the layered product of this insulator layer 2 can 
realize structure which mounted the semi-conductor components 4 in this crevice. The configuration of a crevice may 
prepare and carry out the laminating of the level difference one by one for each class, as are shown in drawing 1 (a) 
and it is indicated in drawing 1 (b) as the case where the dimension of each class is the same. And insulating resin 2a 
is embedded in a crevice, and it has composition which carried out flattening to the insulator layer 2 of the outermost 
layer. 

[001 5] Next drawing 2 (a), (b), and (c) are used, and the manufacture approach of the ceramic multilayer- 
interconnection substrate by this example is explained in full detail. First, by drawing 2 (a), the imprint sheet 6 which 
formed the circuit pattern 3 and the insulator layer 2 in the base film 5, and formed the through tube for beer through 
one in this as an insulating substrate 1 on 100x1 00mm and 96% alumina substrate with a thickness of 0.64mm is piled 
up, and thermocompression bonding is carried out on the imprint pressure of 40kg/cm2, the imprint temperature of 
100 degrees C, and the imprint conditions for holding-time 10 seconds. The magnitude of the insulator layer 2 was 
100 micrometers in the outer frame dimension of 98x98mm, the seating-rim dimension of 38x38mm, and thickness. 
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